iw mm i ] 

m 2 (D%;jj*<DmmnTiz&{,\T. urnm 1 om^x^mm^tifz^ 
m&mizm 1 Rum 2 <d u— *f %&mm u 

miiBm 2 o tf itizmtt&<D}&m&m btfe y „ 

2tifc¥m&mizmm&mu?-& z\t^w^t-t^mwmm<Dwm^ 

cm^is 2 ] 

mmmm±\z^m.^nr^mwm\zm i <Df^x£«iu 

m&mizmwi¥£M<DWi i R.um 2 o u—yrft&mm u 

Buiem 2 o u— »f 'm*m*7&<D}&m&G utfc y , 
ftuiem 1 ruw, 2 (7) u— \f^t(Dmm<omz. Buism 1 
^n/c¥«^iii(c. mittmwmztt[sTmu(D?i\ft\zw.m$:m\\-?z> 

[fi^n 3 ] 

mmmm±\zmmt£tifz¥mi*miz'r ^-\f>^ : ^m^xm 1 
mwmizm^m<Dm 1 %.zfim 2 o u— tf yt&mm u 
Miem 1 Rum 2 u— y %©8g**oi»(c, miieis 1 ©ft^^*j*jp 

[fif*il4] 

m&mm±izBf&2nrc*mi*miz>(*>F-z>{fm&mi,\Tmi 

$#&glC%|$%ii<Z>3g 1 £5 2 <D Is— *f %€RB4* U 

mfiHm 2 (D *f mtmm&<D)&mi$:& urfc y , 
mriBm 1 stxm 2 <d is-ifftommomiz. mtz& 1 ©i&^^^jp 
ztifc^m&miz, mtzmmfcmizttUTWrjT'&v. r^^-omum 

[fS^JS 5 ] 



1 



immm i ] 

ftuiB^XtiH Ne, Ar, K r $fc(iX e Z t&W&£ 

HUie^^JXCOiiSlis 1 X 1 0 1 8 atoms/cm 3 ~ 1 X 1 0 2 1 atoms/cm 3 T 

& % c: t z t -t z> *mi*giW<Dimjj}£ 0 
mmmi o] 

ftuiefi8i§<DfiB3CgJg(i 1 0 0 0 G~ 1 0000 GT*$>2> Ct&ftmt 

im&m 1 1 1 

miiem 2 <d u— tf mmmfr z&mznrzm 2 <d u— tf 

it* ISMil^fce&il* EPJP ITS . 

Mam 1 <D U-tf ft[ii^lB;&0;&:R£W UTfc U . mi =531 2 (D U— tf 

[II^JSl 2] 

Ii3fcig1 1 (Cfc^T, 

mrism i j&tfm 2 <o u— tf mm^um^mo u— if sussst^ c 



2 



m*m 14] 

tfTSESS 2 CD U—Sf56«»A»65Bji$n*:* 2 (D U— !f it&mft.?Z> is 
fl&SESB 1 &t£fpi 2 © U— !f3t€:2ifl-r^S*«iL^-f >A-«fc, 

mTiem 1 (D U— tf UTfe U , Htiieig 2 CD U-if 
CfS^1 5] 

If^Jll 4 £fc{iii3fcJS 1 5|Cfc(,\T, 
}£„ 

[fflt3}Ug2 0] 



3 



mum 1 <d \s— tf ytitmm^om&^m ut& u % 

[fjf^JS2 1 ] 

m 2 x<opHmTic*5t\T, m^mom 1 2 cd u— *f$t 

iiuIEfg 1 CD U— tf ftlii§Si;&c7)}&S£W LTfe U , 

HuiEm 1 2<Dis—*fyt<omm<DmiZs mum 1 ©#^^««js*p 

[»#II2 2] 

£ 2 <D## XCDPHfnFfCfclNT. g^HiScom 1 &tf35 2 <D U-+f3fc 
jtfilEIPI 2 CT) U— tf 3t(4S*»CD2ftg* W UTfc U . 

BuiEm 1 &um 2 <o u— *f tft<Dmm<omiz. mum 1 

<fc if <5 HOflsSWifc. 
Clf^Il2 3] 

iiufEfPl 1 2(DU--tf3fe(iSM^ti(7)U--tf^tgtff^e>^Ji$n 

[IfpfcJg2 4] 

ff^JSl 9 7}MifjfcJ!2 2c7>U-rtl^1 UlCfelxT, 

mJlEm 1 CD U-if 2 ^P;&C7);«^W C t&temt -f 

[Sf2fclS2 5] 

li^JSl 9 7}Sf!f3fclg2 2 0)1^*1^1 JSlCfcUT, 
milE^I <D\y— IfftCDtf-AXtfy Hi. ilufEffS 2 O tfftotf- 
AX^-y hi: tc± Cl/j: o T U <5 C <!; £*Ttii& <h £ ¥aH*^gc7)fti3?j 

[|§3£lI2 6] 

i 9 7!»Mii^is 2 2 awrtia* 1 jsicfco-c 



4 



fff2fcH 1 9 Tbmm&iM. 2 2 CDUm^ 1 H(Cfcl\T\ 
miIE^^JX(DigJg[i, 1 X 1 0 1 8 atoms/cm 3 ~ 1 X 1 0 2 1 atoms/cm 3 T 

Cfjf*lS2 8] 

if i 9 7}Mii3fcJS 2 2 ©t\-rn^ i nicfco-c, 

1 0 0 0 G~ 1 0000 GX&ZztZftmti 

iffi&m 2 9 ] 

If 3fcJS 1 9 7}Mif 2 2 <Di,\-ftlfr 1 IIlCfclNT. 
[ff 3fcH 3 0 ] 

lf2fcJg1 9 7}Mlf3}Ug2 2tf>um*M UlCfcOT, 

CfgWOPIBl&lttfB] 
[0 0 0 1 ] 

[0 0 0 2] 

[Se3fctf>&ffi] 

^^iM^fflUfcllil h7>y^^ (^SUT FT) (i, #n 
R¥iH#jR£ffll,\rt:T F T lCi±^T^»Jg# 2 ffiJU±iiI< . 
^SO®^SP<t ^<D^22(Olg»iIeIgS^|5l— S«±IC— -5<bO 

[0 0 0 3] 

fc u . c (Dm e> ic «t o t¥ii*i(D^ B B B ^$^- ic^s: e> c t &mf 

[0 0 0 4] 

&mm\z%-nm=F£. «if M^t^i^^wtsT f t t 
t >«s(e ic it e> o ^ c z t s ^^tm=f-(omm.^ s tn\z^io^x 

[0 0 0 5] 



5 



[0 0 0 6] 

[0 0 0 7] 

CftffrAitt 1 ] 

nm 2000-1381 so mzm (^3-4i) 

[0 0 0 8] 
[0 0 0 9] 

f- ht&mmtoRwizteitzftwmGLmmiztfz-Dg&tkc. tft 

[0 0 10] 

»cw n mm<D-> y zi >JH£x4^>v u-if ^ y v o 4 u--»f'-e*£fifl:$-t»: 

[0 0 1 1 ] 

&<D&&w—&tfy iciT&totiTi \ -5 „ u & u mm;& izmm $ ntz u - if 

ftli. »^(OJ#^CJ:t^T^<DXT^U¥-^g<^:y^ST^§o 0IJ 
TUiNd : YAGU— !f(Di£^ C&S : 1 0 6 4 n m) #635 

2i^fH;& : 5 3 2 n m) ^^$(15 0%tftfk"C&&. ls—*f 

[0 0 1 2] 

* jfc#>MBa£¥*TO U— if 3fe fed: t> T0?<b$ n^>-r < MX&lz&Z 

tc#>. x^ < ;^^-<oSl^ssHa^<^)^'-1f3t*»*fc^6lc«*;^<ox4t. < ;^ 
^-^w** <h * > >Tj->x&m.mizi=rt3: z> &mte&m < & y «fcs u 

[0 0 1 3] 



6 



mwDWik b & o t r zmmi 
y £ mmmw.<Dmi*&mm£-f%o *&wuzziz. mis- *fm%rmw& 

[0 0 1 4] 
[0 0 1 5] 

u-if^oji^j^-mmt^m^mom^tomizitmm^^ 

[0 0 1 6] 

mrnvfcmmtem^oMAizmB u>c 0 

[0 0 1 7 ] 

m/s. cm/s <Dib^^at^JgTSIS H B H <kt--2)<i:»^ 

m+iz?£M?z£mmznz> a 

[0 0 1 8] 
[0 0 1 9] 

t U T#S^M(D^^^^ I \ 13: £ m<*<D;§JS?£ *> iii £ 3 (0 T\ <fcy £ 

%*<D^m.w*mwm*[zmmis i $>-f<tzz>o ctox. x*;u*-s 

[0 0 2 0] 

Z\<D^L^-M^i (grain boundary segregat ion) £H¥f£ft£3ftfe(£« 



7 



[0 0 2 1 ] 

•So 

[0 0 2 2] 

a r^K-ev^um a rmmn^xm^m^mizu— *f?t&mm 
^xmm^Wi^^^oizufco /jfc. H-tf>^-r<g>7cmiiA r (cRg 

m?z>miz&-?u%A rmmmzTz&mztzK* om<Dm^f^ito 
m<Dnmz7km&mu orcm^x$>tntmi\ omoTtmitmmi^m^ 

titm£n%¥mft.&M&T%Km£it^w&mmuiz<i\t^?*x 

[0 0 2 3] 

(cig-r z\£u<. — m<Dz.mzm iz^z>z.t #t*# £ 0 

[0 0 2 4] 

^m^^^^^M^Ay^tD^^^Jlcp^CciKh^T^^,, 
[0 0 2 5] 

>ffi;;fc<D (£ £> O £ £ fc«J £ C £ #T*# -5 o 
[0 0 2 6] 

*fcttrra:itti icf5tS£nT03iiy, ^imc^y^^^-r-s 

^U^0fl(^1i^[c<i;oT. U-tfftR3tm<fc£¥Sf*a®(Dmn£«J 
^C<h £ , ^®>Pfitm^(D £ -D £ (Cct o T£ C 2> mm<D It e> -d 

[0 0 2 7] 



8 



TKttlsTUl£z><DT~{tt£l\fr£mZ-Jt 0 ¥^f*Mrt(Cfctt -Sulfite, 
CO 0 2 8] 

tz.x^mmxit. is— tfitt&mm? zmz¥&i*m\zmm&frits 

mmmzmmziNsizt. 7\s$>?(D}£miz&v. i^^Wot 
&MT&mi*tomzmffiwm£.is. z\<Dm.mz£^xmmmt&mjfm 

tm.*iftg<Dsl$:&l1- & ©Ttttt # m £ U * 0fcKj X -5 C t tfiXis % . 

nffi<Dl£t>-DZ&n?LZ>Z.£tfXZ2>o 
CO 0 2 9] 

CO 0 3 0] 

teismmit =j <e &m ^xmmmmiz £ y itxwm ux *> 

CO 0 3 1 ] 

t&m\$.&m#>Z><}:?lzuX ! bBki\ 

CO 0 3 2] 

^ eic^BflTi*. ^m&mizwwzn^T^mmmz&tezfttcm 

1 <DU— ^^<h, *^}^W^-5m2(0U--tf^|5]Btlc¥^Jli{CB§ 
CO 0 3 3] 

CO 0 3 4] 

£fb£«tUT:n*j|,^-«:jqijl£:< £<b<k\,\ @\Xl£Wi2<Dls-1fyt 
(4. ^1(01/- !fft<D1 0 0fei:jL±(Dfttl£-fZ>Z\£1b*imX$>Z> o <£ 



9 



[0 0 3 5] 
[0 0 3 6] 

(c u-■tfss^<l:lc^5t^T¥^lli<oaJg^m^(C'^gT1-^©^^cp^^ 

[0 0 3 7] 

(MfficDmm 1 ) 

(a) ic, »&i o o ±^zmf8.2tlfr¥mte^m^ o 1 icu— *fyt&mm 
Tzm^&iK-to *nwx-(i, u— tf3to»a«*icj:saaik©H(r(c» ¥ 

/\'>h<hUT^fiSU£:O0]S£<D7t;sft2:, ¥a»&JjI1 0 1 lcK-lf>^t 
[0 0 3 8] 

K-t°>^f ^0m0)7tmtUX. He, Ne, Ar, Kr, Xe| 
ilbT K— t° >^*-T <5 C <fc <5. f LTP^B <hM/<£ »J >£W±<DM 

[0 0 3 9] 

0!lX.(3f A r (£>Jf§o\ ¥mibB I P<Dmmt)U XI 0 l8 atoms/cm 3 ~1 X 
1 0 21 atoms/cm 3 , i$KIJ5Xl 0 1 8 atoms/cm 3 ~ 5 X 1 0 20 

m< uz&z) iz-f%t>\ &fcizm±te<Dm&t)m—iztez>j:z) ic-r^^ 

iCctoT, to&W.E.&m&%.tbZ><kz>lz-f& 0 
[0 0 4 0] 

&tt*mwTi*s ±uisfrom<D%&<Dm®n*iz&i\T. ¥m&m 
■rtzmm-fz m izm^zo mum t it. &-r v%mcT*$>& &mtts: i\ 

[0 0 4 1 ] 

/«£fc, om7tmiz7hm^i}uur^^<ommnTx\ \/—*fyt<DW& 



1 o 



[0 0 4 2] 

£rfrmi (a) icfci\T. i 0 2ait mmteoy&m&mTzm i <o 

[0 0 4 3] 

tUX. Ar U— tf, Kr U— tf\ XeF :e*<>v U-+f\ C0 2 U-tfUtf* 
Us miieH^U— !t'<hLT, YAG W — "if, YV0 4 U-tf. YLF lx — "tf\ YAIO 

3 u— 9\ ^77U- 0\ ;utf-u— 9\ 7W>K7^ hi/— tf\ 

Ti : •y-^T'T^U-lfll^y, iitff5£«U-1f<fcUT(i'\y 2A* h 
[0 0 4 4] 

^lt^i <ou— \fmt. $¥mmyt&m=?-&m^%z\£xm* : ,&frt> 

mWt&o MZ-l£N d :Y V0 4 U-+f 1 0 6 4 n m) c7)i§^ 

fl2g,lS;& (5 3 2 n m) ^3Si;fi (3 5 5 n m) £ffiO<5<7>#*M 
£Ul\ 0 JM*fl*)IC(i, m*j1 0W(D^igH<7)Y V0 4 U-1f<D5£m%3fr 

[0 0 4 5] 
[0 0 4 6] 

IM&^ft^iJt^lCli, #mff$3¥:^iilt7)J:t^^^^KTP (KTi 
OP0 4 ) , BBO (jS-BaB 2 0 4 ) . LBO (Li B 3 O s ) , CL 
BO (Cs L i B 6 O 10 ) . GdYCOB (YCa 4 0 (B0 3 ) 3 ). K 
DP (KD 2 P0 4 ). KB5, LiNb0 3v B a 2 N a N b 5 0 ls l?c7) 

3&n#fflu£ftTfcy, nizL bo^c l Bow&m^z>c£xmm& 

[0 0 4 7] 

T E Moot- H t^SCi^lSLO. TEMoot 

[0 0 4 8] 

mi <D\f-A*i£y hi 02 a <tm 2 (Otf-AX/Hy hi 02 bliS 



1 1 



oT¥IM1 0 1 <D?t>Wi1 <D\i-A^y hi 0 2a«^W 

1 0 2 a«h^2CDt:-AX7H^ h 1 0 2 bMoTU^CfcUT, 
m2(DU-1f7fe^^lc^zi^lli1 0 1 icqRiR^ti. SSIKbOIfllC 

[0 0 4 9] 

<£*>&Uo fflxd £M <£>U-1fftlC1 0 W(^|g2Kii^»e)tl-5 
Nd : YV0 4 U--*f*ffl(,\ ^ 2 (7)U— tfftld 3 0 \N<D Y A G 
ffl ^ 3 C <!: -5 o it^HPfl (i C *l £ ©t&a^bit izpftjg $ tit£ U„ 
[0 0 5 0] 

■euTH^^En-e^u^ifi](csisi o 1 ^m.r^>z\t.x\ mm 

M1 0 1 iZttTZmi ©t-A^7 hi 02 aM^2 05lf-A7 
7|*y h 1 0 2 b(Offi^/j:ias^iftt-^o 
[0 0 5 1 ] 

1 0 311 ^S&JUl 0 1 (O^icmi ©If-A^TK-/ h 1 0 2 atm 
2<E>ti-AX7t^ M 0 2 b^fi&oTU&SPttfC. fiS*§^En*0t--5C 

[0 0 5 2] 

<£ U f^Stlcf (B) (c^SMU 0 1 Oili^SL, m 

1 (o icsi (b) (Df&wnA — a ' izteitzmmm&Tjk-r . nim 

«*£1 o o tf>j£S?r HI^(D^EP(c^-rcke)lc»4Si ooosrtic 
mSUTl^o 81&1 0 0(0^lCJ:oT, 31 1 <D tf-AX/Ky I- 1 0 

2 a&tfH2<£>ti-A;*7tfy hi 02 b£>##ttJig1 0 1 ld*t-r<54S*t 

[0 0 5 3] 
[0 0 5 4] 

ilT'«.^«!:{ime>/d:t^ ^BflTii, ¥#WHl 0 1(0^1 Ot'-A7 
T^y h 1 0 2a <tm2(Dtf-A*7Ky hi 02 b #W<£oT(^£g[W(C 

[0 0 5 5] 

^■UT. ¥«WH1 0 1 (D^1 ©lf-A7*y hi 0 2ai^2(Dt° 
-AX/tf y hi 02 b7&W<£oT03^lz;fc{*3i&mm^UJ:. 1 0 0 
0G-1 OO00G, l^Kli 1 500G~400 0 G£T£ a 
[0 0 5 6] 

1*11 T*(i. ¥#WHi1 0 1 (Dm 1 <D\f-AX7$y hi O2a^20) 



1 2 



tf-AXtfy hi 02 b#W<EoTU«5g|WlC*3l\T. ¥^*JBt 1 0 1 
[0 0 5 7] 

^1 <D\d-A^y h 1 0 2 alt III 2 (D If- AX^y h 1 0 2 

Wi2(Dii-AXtfy h 1 0 2 b ifite £ Ul\ -?"UTig1 

©tf-A^/Kyhl 02a (C felt 5, X^U^-g^CO^— t£$m<D& 

tb&m^&m$>z>tiisb\z. mi cotf-AX/H^ hi 02 aiiifcbt &m 

tt*^:li^$4lC^-r5S^(DS$(0J:b^5ckU^#t^RJfm^WUT 
[0 0 5 8] 

^nmmmxit. m 1 ( b ) ic^t «k ? izm 1 <o axth v h 1 

0 2 aOSfA^fSjtDS^Wb^ ^1 Obf-A^y hi 02 a0gi 
^rS]|Cfclj--5^@1 0 3CDipaW mlC fcU^5®<f 5C<hT\ 0 

1 (Dmi <D\d-lx*i£y hi 02 a#ab/coTO<5gflfl\ ctUM*U< 
l*3S 1 COlf-A^/H^ hi 02a tm2(Dtl-AX7fiy h 1 0 2 b#'fi 
&oTU<Sgfl^lC*HM:. iljg-T5^^(D^[^^iai^— j££-f 3 C £ 

[0 0 5 9] 

±i$U£<fce>lc;*:§£^Tii, ^^M^IC^ A r^h-lf>^'L 

ot, x^;u^-s-^(DMt>^*ic<toT^i;5TO^jg<7)iie>-3#^ 

M^ffll^TM^tlfcT F T iCfcUTIi, i$»JglC*n;tT:*>ffi;;ft<D 
[0 0 6 0] 

£7t*#f*:£j&1 IcieK^tiTU^iiU, ^PJJlc<fcU^^??Sf -5 

5# iMs©m^ c <h^T*$, fm^GEmjg<Di£6>o#ic<fc 

o T£ D 5 Slfiitf) l£ e> O ^ £ ffll x. 5 C £ tfiTZ 5 o 
[0 0 61] 

[0 0 6 2] 

*^%B^Tii¥^iiiici!RjR^n^>t-tN^ia^ic^$nfcm i <o 



1 3 



[0 0 6 3] 

(m^i2) 

[0 0 6 4] 

©2 (A) (C¥^ftfli2 0 1 <D±mmt. M2 (B) |CS2 (A) <D 

t&mA-A' icfcit^ifrMin^^-ro tefc, 02 (a) , E12 (b) ic 

fe(,\T. 2 0 1 [*mU2 0 0±|C^m$tl> b c¥^M(Cffi^t- 3o 
[0 0 6 5] 

g*& 2 0 0 CO^^fSjIi, *J*<D$eEP(C^"r<fc => izmfa 2 0 0 <£>®F*J 

5fcj&*¥S*f*§t2 0 2(zRSJW£ft3C<tTi#e>n<5Sg1 ©t'-A^7 h 
iCffi^-TSo fbT2 0 2 bll S*5ft(0»:ft*W*«5m2©U--0 f 3fc 
#¥3««§t2 0 2(CM^£n3C<hTi#t>ft3lfI2<Dt*-AX7^;/ hlC 

[0 0 6 6] 
[0 0 6 7] 

m2mm : &s Wi3mm : &. m4^p}j^(c;fies^^$tiTo^o Mmfc 

( f £t£ A & m t * -5 C £ # pI^T' $> & . 
[0 0 6 8] 

T E Moot- K (v>^l/^E-K) Tfc*d<h#ai:UlV, TEM 00 ^ 

-poms. i/-i?mtjjvxm<D&mmi$:ft-&. «3ti4(c«nru 

[0 0 6 9] 

mi (Ot'-A^7 h 2 0 2 &£Wi2<D\l-A*7£y h 2 0 2 b (i 5 

oT¥^f*Ilfl2 0 1 Obf-AX^y h2 0 2 aWc^TU 

*6P##»»U «&£fc^£3o tOfc®. fill ©tf-AX^y h 
2 0 2 a <fcm2(Dfcf-AX7t<'y h 2 0 2 bS&oTl^gfrfrlCfelxT, 

[0 0 7 0] 



1 4 



0 1 !C*rr 1 <D£-AX7$y h2 0 2 2 bf-A^^y h 

2 0 2 b(D*§*tfi*J/cS:^g^S^^O^EPT'^-r^lS]lC^»j^-^ 0 
[0 0 7 1 ] 

il2 0 3 a t 2 0 3 bll ¥mi*M2 0 1 tfmicJfl 1 <Dt:-AXtf 
7h2 0 2 ai^2©e-A^7 H2 0 2 b AWcCoTU^gP^lC, 

fis^EnAp-r^c^^-e^^fismiHisso^icffi^t-^o «atS2 o 3 a 

<ha@2 0 3 b<9Fd1lc£DTO£$l§(D$^;|Sil£. BMSWD^EPT^"^ 
mm 2 0 3 a^tX^2 0 3 blt S*&2 0 0 <E> U— tf 3fc#JS&#f 

MHcfsit^trcfcy. 8rti*<z>;frfa(i¥SMtoii2 o 1 o®rtic#su 

fUT, g|2T'(±, ¥iM2 0 1 0t-A^y h 2 

0 2 a< tm2(Dlf-AX^^ h2 0 2 b#fifcr>TU£«fl$Hc:fcl,\-C 
SIS 2 0 0(Dj££#lRj<fc, fiS^^(D^Ifi]<h^SiSlc/d:oTt^^ 0 
[0 0 7 2] 

&*5BB*J$!(i. $@2 0 3 a<hfi8tl2 0 3 b 5 IC^?S UTfc 

88^2 0 3 a«hfiSH2 0 3 bJ^€>(0ffi|i#J;yi5l\ffi|Hlc;l3UTf§: 

f6WT(4» ¥^#$12 0 10^1 (7)tf-A^^'y h202a£ffI2<Dt: 
-A^f7 h2 0 2 bA^fi^oTtN^^lCfclNT, ilig-T^.^^ 

[0 0 7 3] 

¥^<*fl!2 0 1 <omi <D\l-A^vY-2 0 2 a 2 <D bf- AX^ 
7h2 0 2 b#Wj:oT03^5HCfclt3fi&5ii£j£[i. 1 0 0 0 G~ 1 
0 000G, MfKIJl 5 0 0 G~4 0 0 0 Git -5., 
[0 0 7 4] 

1 Olf-A^/H^ K2 0 2 all Wi2(Dti-AX7fiy h 2 0 2 

H 2tf> If- A* 7^;/ h2 0 2 b <tfi*a£ UO. fLT^I 

(Dtf-A*/^;/ h 2 0 2 a (C*5(t-S>. X*;U^-gJg<Dt^— 
IbZm^&mftZtiMZ. fg 1 Otf-A*/^;/ h2 0 2 a(4»tt, fcgff* 

[0 0 7 5] 

^LT^HJfcOff^-m. 02 (A) \Z7K-t£.o\Zs ^1 Wlf-A7 
h 2 0 2 a(7)SIA^ffi](DS$Wb^:. 2 0 3 a <hJ&H2 0 3 b 
r H lOSE^W m2 J:y ^^<^--5c<hT\ ¥iM2 OIO^I Otf-AX 
*fh2 0 2 a#&fcoTH*atfh efcy M£ U< (igf 1 <Z)l£-AXtf 
7h2 0 2 a£3!2(E>t:-A*7^;/ 1-2 0 2 b #W<EoTl\«5glWlc:;fc 

[0 0 7 6] 

£ £: W m 2 <Dm \Z ct o TEPJJP T 3 fiSi§tf>*# $ £ MMT Z> Z. £ £ 3 „ 



1 5 



Wm 2 (i1 mm— 5 mmfijg^MS LU D 
[0 0 7 7] 
(iffi(DBi3) 

*nm<DBmT*iz. m i %.ztm 2 om^tum^^izmm^mQ 

[0 0 7 8] 

m3 (a) izmmi*m3 0 i <D±wmt. m3 (b) izm3 (a) <d 
muA-A' {zteif&mmm&Tjk-fo m3 (a) % m3 (b> ic 
fct\r, 3 0 1 itmm3 0 o±[cff$^$tifc^#^fli(c*s^-r-§> 0 

[0 0 7 9] 

mm3 0 oo^s^i«j(i, ^co^EP(z^-rcke)(cs4S3 0 o©irt 

5t###f*JJfi3 0 2lM$n§C<hTien^1(DI:-A^7 h 

tcffi^f-So fui3 0 2 bit m*}&<D : ,&m:&m-?z>m2<Dis— tf# 

[0 0 8 0] 
[0 0 8 1 ] 

i2^i;i ^3im Wi4mm}&iz : t &mtf&&zftT^z>o mm z ,& 

(Dfemtm 051/- If (DUm. (C <fc o T <5 <DT\ Is — !f IZ <fc o Ti@ 

(f 7t*£n £/h t \ 3 c t waimi?$> 

[0 0 8 2] 
[0 0 8 3] 

1^1 (Dtf-AXTtfy h3 0 2 a £Wi 2 0) H- A*7$y h3 0 2 b (iS 
lMcfi£:3<*:?lc, Zr<Di$LW£#ffl? So ckot, Iff 1 Wl/- ifftlcj; 
ot*iM3 0 1 1 Olf-AXTKy h 3 0 2 a^fc^Tl^ 

SSPtt^SlU i!SiR^^S-5o tOfrlsbs fg1 Otf-A*^y h 
3 0 2 a <hm2(Dtf-AX7Ku/ h 3 0 2 bfi&oTl^gPSHcfclNT, 

$H2<Dis— *fyttf$hmtfiiz¥mi*m3 o 1 (cusiR^n. mmt^ifiic 

[0 0 8 4] 

H^^Ep-C^Ufe^r[S]IC»^3 0 0&7£&-f2>Z\£T\ #1M3 
0 1 lZtt-?Z>Wi 1 ©tf— A*7|*y h 3 0 2 aS^2 0t-A7^^ h 
3 0 2 b<Dl®nftt£faWfimm%(DttQX^ttfa\Z : &mTZ>o 



1 6 



[0 0 8 5] 

mm 303a, 303b (i, *mfcB 3 0 1 (OmzWi 1 <D tf- A*tf 
7h3 0 2 ai^2(Dfc:-AX/tt7 h 3 0 2 b TU-SSIWIC, 

Mmz£m-rz>z.t&-cg&mni3\fe<Dffimiz.tem-fZo mms o 3 a 

tmU3 0 3 b<DF B 1lc£DTO£^i§<DJ&*ll&£. ^(D^EPT^-To 
%@3 0 3 a&Cfl&@3 0 3 bit. St5 3 0 0 ®U -If 
®ffiiJlC^e>nTfcU, «t^Jt«0^lPl(i¥Slfr«l3 0 1 ©IrtML 

0 2 a<!:g5 2(Dtf-AX7Ky h 3 0 2 brtSS&oTU'SglWfCfcO-C, 
«4S3 0 0O^^fS]<h, eS^ii^(D^<!:^?TT% &feft>-2j£&fif;: 

[0 0 8 6] 

tzisffitimt. mms o 3 atmms 0 3 b^tg^j^jc^urfc 

mU3 0 3 a<hB&®3 0 3 b#£<&ffi»#«fcyi5^ffilWlCfclvr(3: 

¥#ft;Jg|3 0 1©^1 Otf-AX/Ky h3 0 2 ai^2(0lf 
-A*^;/ h3 0 2 b^B&oTl^glWlCfcUT. ililf-&88*j;j&<£> 
^#1313:— £ <h m&l&MfiilU t> o T I I x. 

[0 0 8 7] 

¥IM3 0 1 0^1 h 3 0 2 a£fS2(Dlf-A;*7K 

7h3 0 2 b#Wi:oTU<5gP^NCfc(t£a3igJgl;J:. 1 0 0 0 G~ 1 
0000G, UKIi 1 500G-400 0Git5. 
[0 0 8 8] 

1 (D¥-AX7$y h 3 0 2 a (J, m 2 <E> tf-AX/^;/ h 3 0 2 
b £ Mte o T l\ 3 gfltt <!: ? T*/<E I xgfrtt <h oral X\ ¥m&m IZWtWZft 

m2(D\z-A*tfy h 3 0 2 b ^afe-SO^ft^^f^ UO Q f UT^I 
Otf-A^/Hy h 3 0 2 alcfclt^ 3L*)\,#-mm<D&l— tlW&<D& 
66^fiJ^^S<56^fc<J6lC, ^1(Db'-A^7h3 0 2 alim 

[0 0 8 9] 

tUT^JIW^lTIi, S3 (A) (C^-r<fc^lC 351tf)tf-A* 
h 3 0 2 a<Dg$fc:frfi(D:S$Wb£\ ^3 0 3 a<h6S@3 0 3 b 
ffl©ffi»W m3 <fcy fc£<-r*d<!:T, ¥^f*JH3 0 1 <Dfg1 tf>fcf-AX 
^7h3 0 2 a^J&fcoTlxSSIfch cfcy U< (iSg 1 CDt*-AX7t? 
7h3 0 2 atg2©l:-A^7 M 0 2 b WMtZ? Tlx^SP^ICfc 

[0 0 9 0] 

££Wm 3 <OiPIICcfc o TEP^f <5>fiBi§tf>*£ £ ^UUTT <5 C <fc #7?* 
Wm 3 (i 1 mm~ 5 mmf§Jg;5*M£ 
[0 0 9 1 ] 



1 7 



[0 0 9 2] 

HKojf$ii ~3m ^m^mmou— *fmmm&&m^fzm 
^iz-Di\xmmorct)K ^mmuz.tnzm^nm\ 0 mm%k®mm<D 

[0 0 9 3] 

zfrmmmmi ~3t-(£, m^zm^^z>mm<Dmmmiztsi\x^ 

&?mm<Dffimr$izt$i\T£.c2>ffiR$:m^Ti\T ; bm\ mxitm2 
iztsi^xmrn 203a <han 203 b zmmommtrz z\tx% *m 
#JH2 o i iz*tismmyjft<Dmm&Em-fz>z\£tfT*z%o 

[0 0 9 4] 

<D?j IS] tlT I % T *> M t \ a 

[0 0 9 5] 

^mommxit. *§£m<o is-vmm&wftmTzyt^ommz 

[0 0 9 6] 

m%G-r%Wi2(Di'-if3i£&m^x. is—fm&it&ftteorcvxDyt 
¥%k<D-m&7n-fo 7 o 1 <dis— tfyt&fzmrzi'-if&m&x 

HI4 (A) m*J#1 0WT\ m2mm : M (;lSS5 3 2 n 

m) £W?"3a^#i§^<DNd:YV0 4 U-1f£JiH^ o IU4 (A) T 

[0 0 9 7] 

^c7 0 2li^2© U— U— !f SSfiST* U . 4 
(A) Tii. JH^^'3 OWC, . 0 6 4 urn) £*rT<5S 

i^iitf>Nd:YAG U-lf «Jfll\<5. !f%JBII7 0U 7 0 2/)^'# 

e>tl^>^ 1 ^t>*^2<DU-1f7t{i, TEM 00 t-H <-»40U*-|«) 



1 8 



[0 0 9 8] 

U— tf'pgjii!7 0 1 J&>&36S-S*lfc*M (DU— tP'Tfeli. $7-703 

fc*mi*m 705 icjsattsn*. 70611 mi (Dis—fytommizj: 

[0 0 9 9] 

^cfcm 1 <Du-ifK<D¥mi*m7 0 5 ic*t-r£A&ts a 1 &*nm<D 
mmx-it 20 0 it^. Aims 1 {icfttcpg££*i-r\ iissifpi 

gfl#£¥2H*JHt7 0 5<D^®i¥^T(C^O„ £7c¥#**flfl7 0 5 <L¥fl 

u>X7 o 4^<ommu2 ommmmttZo cnicfcu, niasoo 

[0 1 0 0] 

>X7 o 7 (cfcuTS^^n. mmzi&m2tifr¥mi*m7 o 5 (cHs*r 
^n*. 7 0 8it m2<D\s— tfttt<Dmmizj:v¥m&m7 0 5±cb 

[0101] 

m 2 vis— tfyto^mitm 705 ic^-r^AStft 0 2 &*nm<Dmmx 

Sfc¥fll/>X7 0 7(i, £u52Ett$1 5mmi:U ¥®^SP^€¥^ 
f*l7 0 5(Da®<h¥?TtC«O 0 cmaU, SIAlmm, 5Sf*0. 2 
mmfiJgcD4fR^(Cifil\m2(Olf-AX^^ h 7 0 8 J&*JBj££tt£„ 
[0 1 0 2] 

-£LTg5 1 (Dti'-AX/tf h 7 0 6li, m2^lf-AX7K^ h 7 0 8 
iC^lca&oTO-So X J r->>7 0 91*. X$4ffl(0— SiP/K^ h 7 1 
0<hY$Affl<D— ttlP/Ky K7 1 1 fCcfctJ, ¥iM7 0 5(03l®(CWr 
&®±£ XY ^|fi]|c^a$-ti:Sc<h^nI^T^-5„ ^fiMli^i" cm/s 
~ifcW cm/s gfi#iBMlT?& U , C CT'li 5 0 cm/s tt§, 
[0 1 0 3] 

[0 10 4] 

hu (b) T*d 4 0CDU-- tf^titi^eaiTi^n^U'— tf'Tt^^ 

U ^1 <E>U-+l-'ft£LTflHN<5c HI 4 (B) T'li, » 1 OU— !f3t* 
(5 3 2 nm) £W^£g^ffc^CD Nd:YV0 4 £ffit\-5 0 

[0 1 0 5] 

Mi/>X7i 9~7 2 2(^*veh.icAirr<5o t lt->'j>hu* 



1 9 



;UU>X7 19, 7 2 1 lZ&i.\T mmZftfr 2 Z)(D l/— *fmz. *>g> 

tix ^m&mtfi&mztitims. 723 izmmznz> 0 — g > k g * 

;UU>X7 2 0, 7 2 2 (Cfcl\T^cB$tl?t2 0(DU— !f*7t[i. ->U> 

firsts 7 2 3 iciMtsns. 

CO 1 0 6] 

mtBL7 2 3 lC«'t)jfil\'>g > 1 7. 7 1 8© 

MEIli, y'J>H g 2>;UU>X 7 1 9-7 2 2 <DMfi>d£m£ U fc'h 

£<-f£o m*-i£. s*57 2 3icat)ifii\^g>Kg^;uu>X7 i 7, 

7 1 8<DM£Mffi£2 OmmiU *> g > F g 2MUUVX 7 19-7 2 
2(D^SEg|^1 5 0mmin, -t UT>> g > K V t>)i>is>X 7 1 7, 

7 1 8 3&»e»«ia«i7 o o^(Diy-ifyt<DAmnu. *mfe<Dmmxiz 
2 5° <t u ->g > h g *uuu>x 7 i 9 — 7 2 2 ^e>-> g > k g ^ 

U>X7 17,71 8^CDI/— »ffttf)A*rS2: 1 0° £.TZ>&?lZ&U 
CO 1 0 7] 

S^7 2 3IC*5I*&#£I1 <Dls--*fyt<Dtf-AX7$y hi*. 
CO 1 0 8] 

s^2©i/- tfati*, t±5^i s o o w^u-tf^nti^biten. i£ 

fSiifSliS^&CD&S ( 1 . 0 6 4 Mm) &lTf*mB&m<D Nd : YAG U 
-+f£fflU<5. !figiiSt7 OK 7 0 2^e>i6tl§^1 Stfgi 

2(DU— tf^li, T E M 00 ^r— H (-»4WE-K) WctA»a* 

CO 1 0 9] 

m2<D\y— *ftftlts ¥-&ls>X7 2 5{C*5(,\Titft£*U 2 3 

2 g > h* g ^JUUVX^it^tirTfflUTfc&Uo 

CO 1 1 0] 

-euT4o^mi oi/- tf5tiCcfcoT?#e>n^mi ©e-AX/fty h 

m2CO\y-V : ^tlZ^-oXm^n^>m2<D\i-AX7^y b<fc£fi;fgu 
¥^teM<2#Sllte£*T£:?o IS1 (D£-AX#y Ht. 3i2<£>t:-A* 
/Hiy hi^lCl/ioTl^. *:UTm4 (B) lCfc(,\T<k, 0y*_{fl3 
4 (A) iC^Ufccfcp&XfAffl, Y^ffl05— fAP/K^y h^fflt\T. S*j& 
\s-+fm&Mk&iifc$o ^mmit^-t cm/s-f&m cm/s fi 
fi^i8S-C*y» 5 Ocm/s <fr-5o 

CO 1 1 1 ] 



[0 1 12] 

y, ai^T&n owt\ $2ga^£ (5 3 2 nm) ^wr-sa^Pi 

fi©Nd:YV0 4 U---If€:fflUTO«5. m 5 Tiigi 2 Sajft^fflUT 

o 0 

[0 1 1 3] 

7 3 2 (iff* 2 <Z> U-tf 3t*56fi-T * U-1f JgjWC* U . HI 5 ~C 
d tU*l#2 0 0 0 WT\ S«i£>;&:^ 1 . 0 6 4 Attn £Wr&SM?glS 
<DNd:YAG U— tF£ffll\£ 0 if%S»7 3 1 , 7 3 2#>e>»£>n-5 

mi j&ztm2<Di>— \rmt. tem 00 ^e-k t*&% 

[0 1 14] 

!ffltiS§7 3 1 J&>&S&li;*ttfc351 <DU— tfftd 2&<D~>V> 
H'J^;UU>X7 3 3, 7 3 4^fflU^:h:-Aa:+^/\ 0 >y-lcJ:oT 
^RffcttfCtflft^tU ^/V57-7 3 5[Cfcl\TJ££tU f9U> 

M7 3 7 lCRSJl£;h,<5 0 7 3 8 (1 U— tf ^<DP.S^(C J: U ^ 

i*m7 3 7±(cff$m$n^i oe-A^7 Hcra^-r^o mi <Dtf 

-A^y h 7 3 8(1 fliJxfjfJSflb 2 0 yum. SIA 4 0 0 Aim <£>*f RJBtf 
[0 115] 

7h7 3 8$ig$t§:iiST'$5, f 0 U>X7 3 6£fflU<5C<h 

t\ ^vu/^y s.^-<Dftm<DmtizWz> tf-AX/i^ h©jB«©s<k* 

P^jCPx-5C<t^T'#^„ ^1 (DU— !f fttf>¥^*Jig 7 3 7|C*fr3A 

t*^jg(i2o° £-f&. tux^mmcDmmxHt. ^/w$7-7 3 

5<h 1 m7>7—iS£&&ttt>it&Z\£lz£V % ¥Slftfi|7 3 7:£®lc 
^1 <&U-tf3fc*Ra*rrac:<!:jO«T**. 351 ©U- tfft<Dj£2<OM 
(1 1 0 0 ~ 2 0 0 0 mra/s <!: U U < Ot 5 0 0 mm/s fUg^l" 3„ 
[0 1 1 6] 

-yj. U— !fiSIS7 3 2*^flli$nit^2©U- {f^d (HJU> 
X7 4 1 IcfcOT— *i(ct£*$tt;t&, ¥fly'J>H'J^;H/>X7 3 
9(Ccty-^fp](C«^$tl. aMfilC#K£ftfciNW*K7 3 7lCjfMt$ 
tt3o 7 4 011 i2^U- !f3tOIia*HCj;y¥#fMl7 3 7±|CBj£ 
$n^2(Dtf-AX/t<^ hlc4a^^--5 0 *H)5£(7)JfcST"(l ffilcDtf 
-A^?K^ h7 3 8O^$I^^m2(0t:-AX7H^ h7 4 OT'I 
Z>Z\£T\ m2<D£-AX7£y h-7 4 0£— ^ISJ0^IC^$1±, ^1 
<7>tf-AX7t^ h 7 3 8<h(OPl«B^y^T< U>Co ftfeCKDJ: 
IS1 (Dti-AX^y 1- 7 3 8 C <b^T^-5^ 2 W 

E-AX^y h7 4 011 e-A*^^1f-£ffllvcradc-r«5C<i: 

[0 117] 



2 1 



arctan (W/2d) *jSfer©^SIS UU„ ftfc. I/— !f3fc<J!>iM*# % milE 

etTZo z\<d Amnm o xu Am znm*. mmommxo 
©jratt^frfc^d^-c**. ti±<Dmm*. mmommmz i tux 
mm\zAn&£±mmxw&ufcftm£Vb*ztiinnmt)m£>ftz>o 

foZfrft. C<D%&X<D=F7£<D§}Wl*'>te<s ±%?.(DWftmX-\-ftlZT 

- A lott U TS3fe14(0 & <5 <D1U^ IC (iigffl £ ft& i \ . 
[0 118] 

[0 1 1 9] 

(i«(Dii5) 

[0 1 2 0] 

s-r in 6 (a) ic jjrr £ e> (c sis 5 o o±ictmi5 o 1 ^j&jjg-r 
mms o oicti, wa^au^a*^^^;*-^ zju^/* 

mmz. — &mz±tzmm£\tmuxMmgL&&m^faiz&z>tf % ft 
mxmiztsit^mmi^mzm^m^><Dx$>tiiimi^z\ti!)^mx$>^ e 

[0 1 2 1] 

T«5 0 1 (iS4S5 0 O^CtS^N a«:t'©7M l J£>m^7 

jut>v±m&m&. *mi*m*izte&u. *mi*.m*<Dftmzm&w$: 
&.&-?<D&ffi<fcv>\zm?Zo j:oT7jw v&m^TJMj v±m&m 

mti£mt3i£(DW>Bm&m^xmm.-tz>o ^nmotemxi*. 77X7 

C V Dm&m^XmitMit&mmZ I 0nm~400nm (#£U<li 
50nm~300nm) (DMmiZt&ZJ: o lZf$.mUfc 0 
[0 1 2 2] 

^touis 0 1 izMmx&^xbm$k<Dfcmm&mmisfc*><Dx$> 
e>ic. t;u^'J^^>t;u^ «j±s&«#£^&y <tfc#*ttTo<5S 

^#l<7)l£lfe^^<%t Uptime, TifeJii^lt^C 



[0 1 2 3] 

2 5 nm~1 0 0 nm (&mu<l*3 0 nm~6 0 n m) ft £<, 

U<5C<hX)n:£3o >V ^XfJl^—O A&m^2>m&s 
<D : MB.\&0. 0 1 atomic%~4. 5 atomi c%f§jgT&<5 C £ l/U. 

[0 1 2 4] 

o 2 izmto-f&o ^mmmmxitom amommxit, 1 8 
mti^z)) <D7tmtuxA r &mi\*imiz-Di.\xmw-fz> a mxha r 

<£>i§£\ ¥Mikmtp(D : M&tf 1 X 1 0 1 8 atoms/cm 3 ~ 1 X 1 0 2 1 
atoms/cm 3 . l$U<li5X1 0 ' 8 atoms/cm 3 ~ 5 X 1 0 2 °atoms/cm 3 ifI 

(Cfclt^A r<DM&ftl5&tt?Z> 0 cfcoT, Wk<DWm IC(S]^? IZ£ : M 

o iz-f&t)\ mfcizm±i*(om&t)m—izts;z>£?iz-tz>friz£-z>x. 
i)mnj±&m'g.7£.#>z><iiz>iz-fz> 0 *mfc<Dmmxi*m&mi±z 3 0 k 

[0 1 2 5] 

tzts. omTtmizykm&mnufzfixonmnTx. \s-+f?t<M&m 

^5<fc5l:lTt)lU C<7)i§^ 7kig(D#J±£ 1 %~3 %it§ 0 
[0 1 2 6] 

K\zme (b) ic^t-cte»(c. fiM5 0 2%*§&w(Di'— \f mm 

giWZm^xmMkit? *H*6(Drafig-C(i, I£1 OU- tfft<tUTv 

5W V ^2^H;^ (5 3 2 nm) <7> Nd:YV0 4 U— tf £flH\ 
S^2(Ol/- If^iLTl^^- 1 5W, (1. 0 6 4/im) 

(7) Nd : YAG U— tK^fflt^o 
[0 1 2 7] 

mmomtiWHDjj ft „ m6 (b) icia. u— 

5 0 0|C*tUTffi^^ift^fS]^atS#CD^EnT% fiS^j^(D^lfi]^?«t 
[0 1 2 8] 

v V(r>%m\-Kfaii. m*i&<D?ift£W¥-i : TX$>z>£ttmt>tsi^o 

XI*. *mi*m5 0 2<D)d-A^y h#*&7c:oTO<5gfl# 5 0 6 (Cfc 



[0 1 2 9] 

^UT. \f-A*7fiy H#*&£:oTU£gB#5 0 6 [Cfcft^i&mg^ 
It. 1 0 0 0G-1 00OOG, M£U<(i1 500G~4000G<t 

[0 1 3 0] 

0^(0^3X^*9 9. 9 9%Ja±, g$b<li9 9. 9 9 9 9 %J^±(DP 
[0131] 
[0 1 3 2] 

±& ufc*mi*m 502M5 u— tf ?t<Dmmiz£ y . tssit^ «fc u h 

#£tt£:¥^*Jlg5 o 3#M$ti5. 

[0 1 3 3] 

H|6 (C) (C^ct^lC#^!!i5 0 3£/\'^-->^U m 

^co¥^<*m 5 0 7-5 0 9 mmzti. mm&<D*mi*m 507-5 
0 9 ^utt f t icttasnss-fio^aiftjR^Bjacsn*. 

[0 1 3 4] 

mZ-ltT FT*Mt*iH, »#<D¥3ltt*S5 0 7-5 0 9£S? 

^7X7CVD y ^ £ £ ffl I \ 3 C <h 
[0 1 3 5] 

n<$r-~ >#Ufr*>(D$:-?X& £UTffll\ i^©^i#;)i5 0 7-5 
0 9lCnM^fc(4pm(D^«14^^-rS^^)^^PUv V-XfML 
KUOMUt ££lC(iLDDfiIJg^£ff$/£-t£ 0 
[0 1 3 6] 

o^mtemwoftwttmt. m&<D¥mi*m$:Bmutz'&izm<s ±m 
utcT FT(Di^mT.mizm^tim\ ^mmi^-if^tom^m^ 
m^T&$k<t£ftfc¥mi*m&TFT<D%&mtuTm^z>z\£T. m 
=f-r$<D&m&, mm&tf*>n : fc<Di£t>-D%$:mx.z>z\tw-?£z 0 

[0 1 3 7] 
[0 1 3 8] 



&(C^f*Jlg5 0 2<Dmffi\Z. UMTI p pm~1 OOppm 
[0 1 3 9] 

;*|C, 5 0 0 °C~ 6 5 0 °CT 4 U^Pal- 2 4 H$|HL 0iJ;5Ui 5 7 0 °C, 1 

#MJ£*l/c^®^e>. SIS 5 0 0 iZftfr?Tffi.Jjft{Zlfe&itM£m£ 
tlfcfiftl5 2 0^M$n§ (07 (A) ) o 
[0140] 

t£ts. *nM(ommT*itMi%7tmtisT—y^ji' (n o ^jbotin 

-£<E>1U*MC*k <fJU^—^A (Ge) , (Fe) » /\'^v£A 
(Pd) « XX (Sn) % & (Pb) , =l/\VUh (Co) % (P 
t),i(Cu) t i (Au) £^-Dfc7tm&m^T'bBkl^o 
[01 41] 

^IC@7 (B) fC^f<fc^)(C, ¥«&M5 2 0£*fPflOU-1fR§£f 
^S^fflOT^<bt-^)o *HJfi<DJB«|-C(4» mi OU- »fft<hUT. 
X*JHr— 1 0W, ^2i^iS;fi? (5 3 2nm) (D Nd:YV0 4 U— 

2 (0 U — 'H£ I/TI^J^- 5 0 0 W, S«i ( 1 . 0 6 4 At 
m) <D Nd:YAG U— tf^fflUTto 
[0 1 4 2] 

tux^mnxit. u— *f?ttfimMznz>mmzw!m&. s*&5oo 

C0¥»#li5 2 0^^$tlTt\^M<h(4i£(D®(|il^t), 6811 5 2 7$ 

(b) (c(4, u— if3t©««5 o oizmsTm*HtotmmJift&mm& 

[0143] 

^fe^fL/t)¥iM5 2 0T*ff$J&£*l3®<!^ fia^^lpJ^^S 
[0 14 4] 

"tUX. ti-AX/K^ h#'&£:oTl\<5gfrtf5 2 8 (CfclJ^mSJg 
14. 1 0 00G~1 0 0 0 0G, l$U<li 1 5 0 0G~4 0 0 OGi 

[0 14 5] 

0m<DH*&9 9. 9 9 %JU±. M*U<[49 9. 9 9 9 9 %JU_L<7)P 
HmTUlfcOTn^o ^H;m(DJi5ST(4 0]Kl(7>m<*<»:UTA r£ffll^ 
<5o 



[0 1 4 6] 
[01 4 7] 
[0 1 4 8] 

15 2 1 rtfCli, M^7C^ (CCTiiN i ) ^fcfcct^l X10" atoms 
/cm 3 fijg<DSJgT#3mT03<t#;^<b*l<5o JfclC, ¥IM5 2 1 

[0 1 4 9] 

£-r\ ni7 (o ic^-r e> (c#^<*m 5 2 1 oasic^tnis 2 2 

£JfcJ5j^-<2> 0 1 n m~ 1 On mmmoimmZGT&mitm 5 2 2 

f -5C«tT\ f£(7)Xy^>^Iig|CfcOT#^*Jlg5 2 1 (Dil^I^ 

[0 1 5 0] 
[0 1 5 1] 

frizm<tm5 2 2±(C, fS?;tf *7Ei5t£ 1 X 1 0 20 atoms/c m 3 Kl±<D 
mmT^t}<?yf 'J >^ffl<0¥^f*M5 2 3$ ( ;5>}££fflUT 2 

5 n m~ 2 5 0 n m<DJ?£TJF$J&-f 5. tfv$ y ) >^ffl(D¥ift:l5 2 
3(i» ¥^*Jlg5 2 1 <h3ly^>^iliRJ±€^#<^7c«). 

ins 2 1 cty *>m<Dmm<Dig:i\j]tf&vm$.isi.\ 

[0 1 5 2] 

#^jX7C^<fcUT(i^\'J £A (He) % (Ne), 7)U3> 

(Ar) , (Kr) . +ty> (Xe) T&^iitfftfc-ifli; 

[0 15 3] 

$V>tf*'fitz.z) 0 7 z - T- ^ 7 - - ; T n/c£ e> liB- (c (i , sill 
ICT 4 5 0 °C~ 6 0 0 °CT 0 . 5 H#fH}~ 1 2 BtFe^Jp^S^^ 

r t Afe&m^zm-sizit. mmm<D^>y^tM^: 1 f^~6 

0 8\ U < (i 3 0 6 0 fW5*T<*-ti\ 10-100, jifS 

u< (* 2 i§i~ 6 0^ y jg-r. ^ ^^TtjJKD^Tt^riffm^^cDi-r^ 

tfi % ¥S<*^Wa1fi*J(C(i6 0 0°C~ 1 0 0 0°C. $T£U<(i7 OOt 
-7 5 0 o C^Jg|C^T^PHA$tl-5ckp{Cl-^o 
[0 1 5 4] 
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tmMmiz&v, ostein 5 2 1 to<Dim7tmtfis t&mz&vttmz 

ft<5o 

[0 1 5 5] 

te\z?y?v>vm<D*mte.ms 2 z^mm^^y^xf^x^ 
k c (ch 3 ) 4 noh) ^ti7^m.t^T)v-h^mmiz^0x.v h 

J|£5 2 1 #Xy^>^£ft3<D£Rfi<C<t#T£3o 
[0 1 5 6] 

;*icg?fbiii£5 2 2£, 7y«fc«fcui**«. 

[0 1 5 7] 

&<biK5 2 2^^o^s^!ii5 2 1 A«e 

(D^mWmS 2 4-5 2 (@7 (D) ) 0 

[0 1 5 8] 

*mmzts^T7y&v x/nmits ^mmmmizTjkutt 

[0 1 5 9] 

fbt, m£tf>¥^*JIS5 2 4~5 2 6$ffll\TT FTlCftil£tt3 
[0 1 6 0] 

R3*JlCefc£t£II<b£?7&:e> C <fcT\ H*fc<Z)ff^ 5 OH^fctb^Tcfc U ¥ 

aS^McDig^lt^^^Ct^T^-So £/rHJ&£<Dff$S 5 TiiU— 

(DM*r^lC^^^^^>yA(C^^UT^a<b^iit,\ 

S<7)il£\ M^7taic<i;^^s<b<Dl^lcB^$n^^^\ *&(Ccfcy 

H*£<!: UTii£IHb#'iitfo ^oTU-if^RSWtCcfc^^^-fbliSM'l 

^ e as (c ifij ^ o t*3— ic ji*^-r < » nm<DBm 5 (dh^t iz tt^xm 

[0161] 

t&ikit&femvTfrz. i>— *f?t<Dmmiz£ y *siit££<fc y ^n^-s 

y leu— tfft<DR?Uft£R§£fU S£Iit5fe£ii5#><5J;e>lcUT*>m\ 

[0 1 6 2] 

(H«>JBS7) 

^mmommxummomm 6 <t y » *$m<o is-ifmmmm 
iz^^mmitTimiz. mm7tmiz^^^ B it7im^m^t>itfMz-D 



[0 1 6 3] 

-tf>^'t-^Ifi^-C\ H«S<£>ff^ 5 <OT 6 (A) £T-£#R3UTmi: 

e» 0 ;*ic. ¥^JH5 o 2<D±izmn&&G-?%^x& s 4 o^mi 

fro -e UT^aS^fll 5 0 2 (DIIIC. EiMT 1 p p m~ 1 OOpp 

^^5 4 0(D^PgP(CfclNT¥#^5 0 2£m?% (HI 8 (A) ) . 
[01 64] 

;^(C, 5 0 0°C~6 5 0°CT:'4B#rBl~2 4B#r B 1. ^JX.(i5 7 0°C, 1 

AmifizntzmmfrZs nm&ttiiT'^ufc.koizifcmitfimmztifc: 

5 3 0«$tl§ (HI8 (A) ) . 
[0 16 5] 

[0 1 6 6] 

;klZ^*?5 4 0£&5feUfc&, 0 8 (B) (C^-Tcfc^lC, 

5 3 o^mmoiy— Fmm&w&mi*Tmgk<£tz. ^nmomm-c 

It. Wil (Dls-lflttUT. i:*JM*-1 OW, m2i^lS^ (5 3 2 
nm) <DNd:YV0 4 U— tf£ffllV Sfe^ 2 U— if fti: UTI^^- 2 
OOOW, (1. 0 6 4 Aim) (D Nd :YAG U— tf £ffl(,^o 

[0 1 6 7] 

5 4 2&m^TWlM-fZ> 0 *nm<DBMT'lt. \s—*fyt<DiEttft£s 

mmcDmtimcDjffttiz— ikstt*. us <b> (cut, u— tftftomm. 

5 0 0(C*tUT*l«fl«J/<i:^^-[fi]^e^(D^EPT\ 
[0 16 8] 

te&mtimz. mm 5 a i timms a 2^^o\z^\^x^j. 
gs^5 4 1 £iM5 4 2^e>osg^cfcUiatN^rBi(ct3t\Tia^ii^-e 
mti^>i3i^mm<om^mmzf3:^> 0 ckoT^-ru^tf-Ax^ 

Tli, ^^HI5 3 0©tf-A^/Ky h#*&fcoTU<5gP#5 3 8 (Cfc 
[0 16 9] 

fbt, lf-A*7|*y h#*£/i:oTO<3gP^5 3 8 ICfc(*£fi83fcgjg 
(3\ 1 0 0 0 G~1 0 0 0 0 G, M£U<(* 1 500G~4000G<h 

[0 17 0] 
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0||(DM9 9. 9 9%JU±, MJKIi9 9. 9 9 9 9 %J^±(OP 
CO 1 7 1] 
[0 1 7 2] 

ftZftttmibms 3 i 

[0 1 7 3] 

JH5 3 1 rttCli, M^7tm (CCT'liN i ) #*fcfcj;^-1 X 1 0 "atoms 
/cm 3 mJg<^JgT*#£nTl^<h#xe>n<5o friz, ^Iftl5 3 1 

[0 1 7 4] 

£-fEI8 (D) lc^-r<i;e)(c. ¥iM5 3 o^Hp^pIc, 
ffl(D^ki>U3>^5 3 2^1 5 0 n m(DJ¥$T'7T$J?!cU 
lC«fcyMPS$*»W\ ¥ifti5 3 0<D-gfl£^tt£t!:<5o ^-UT. U 

>£«iut. ¥^*JHt5 3 o izv 3 3^^it^ 0 

[0 1 7 5] 

Z\(D&mX\ Mliltl'T'S 5 0°C~8 0 0°C, 5B#Pb1~2 4 fl$|ek 
0IJ;U£6OO O C. 1 2B$rBl<Ol^MS^^P<h, ¥^*J!il5 3 OlC'J > 

tfmuznrcmm 533 ttfy* y >^-b--r h <t utit, 5 

3 0 (C»#UTI^*M85eS£j&^ U >©jR*Q$tl^y ^ y 5 
3 3 (Cfi!#rr<5 (0 8 (B) ) , 
[0 1 7 6] 

<ty, ^iM5 3 oo»y©»«icfct^ mmmomm.^^ x i 

0 ,7 a tms/cm 3 1UT IC * T'<g;$ £ it § C <b 3 , 

[0 1 7 7] 

3 1 m&<D¥mft-m5 34-53 6^w§ m 

8 ( D) ) o 

[0 1 7 8] 

[0 1 7 9] 

ms (d) ic^-r ct e> ic^jg^fii 5 3 1 £/\°^-->^u m 
«©¥iM5 34-53 6mmzn. mmwi<D¥mftm5 34-5 
3 6ffltNTT FTizrimt£nz>&m<D¥mi*m=Fftmm.znz. 

[0 1 8 0] 



[0181] 

m&it&izmuTfrZs is-Vft<DmMiz&vmm&&&vm#>T^z> 
mmiz-Di\xmm^fc 0 *mBmz\tuzmfeznr\ nmmmoiim^: 

[0 1 8 2] 

(HSKDJ&S8) 

mgiWommiz-D^Tmwrz. 

[0 1 8 3] 

m 9 iz^mmomma) u-if mmmmom^Tjk-r . ix— groats 1 

2 0 6(iPSII1 2 3 0lzJ;oTH£*iT(,\£o ftfe. U— !fft(4*§(R]1* 
fc<fctfX*;U^-m^(Di^ftT'&£7t#>, HII1 2 3 0 fiJS&tftOT 

[0 1 8 4] 

[0 1 8 5] 

^L/t. y-hi 21 o(i, is—*fmmmi 2 0 6^o»4so«SjHp 
icii^-r^o izfc. \s— *fmmmi 206(4, mnrf- h 1 2 1 1 iz& 

i$tlT0^^1I1 2 3 1 iCcfcoT. U-tf SS*J£ 1 2 0 6F*3<D;tfX 

Sismnct^T'ts. «t&*-Ki 2 5 1 fc»«snTi\* 

H^^^l&m 1 2 5 0 (CcfcoT. U— tffSftm 1 2 0 6 fl'MD^jtfXtf) 
frfc 5 C <t -5 o 
[0 18 6] 

1 2 1 2(4*7— SJ-Cfcy* »*51 2 0 3#»g£*l£o tegftjfll^ 
IS1 2 4 2 iZctoT^r-yWfil^tChT', S*K<Dftg£#J$P 

7-yl 2 1 2 lc*4&£flni*rt'5£:#>tf>3MS: (StfiAl!*3M9:) 12 4 1 

&mtz&z> (cut 'fornix 



3 o 



[0 1 8 7] 

Hill 2 3 0|Cl3:lt£>ftT^3INlPgfl1 2 3 211 U-tfft^aEaf 
£S (Slifig) 1 2 3 3Tif;bftTt\'5o ^jgSl 2 3 3liU- 

jSiS&l 2 3 3 £RS2l 2 3 0<DHfC(4^>ry h 1 2 3 6 #88 
Ct&tlTfcU* 3ifi&1 2 3 3<hPBII1 2 3 0©^^6>^U-1f 

mmmi 2 0 6rtic«A-r*©*i»<c:<i:*«T€r«5. 

[0 18 8] 

£-r\ #»ftit^«i$nfcsffii 2 0 3 #ttjas<**u ?- m 2 1 
o*bbd^»» swiau 2 3 is^^tt^i 2 5 o^uti/- 

If'R^M 1 2 0 6 rt^S^'Xil^CftOo 
[0 1 8 9] 

■*UT*J8W7?I4, U— !f*S»1 2 1 3 aj&>€>§8fi$tifc»1 
—tfftftifc^Zk 1 2 1 4 ai:J:oTf(De-A^7 h<D^«^aiI$ 

*tsi 2 0 3ic^*r$n-5 0 $^icu-if^titii 21 3 b^e>?§ 

Jg^n/t^ 2 CO U-1f 7t^3t^^ 1 2 1 4 b[C<fcoT-ec9lf-AX7l?y 
hcoJfctWAni £tu *1&1 2 0 3 icilt^ns,, Alt^eiilUM 
£ f<z&)—t£mfti Znteofcisbiz. o° <fcU:*:£<. J:UM 
£U<(45° -3 0° ?iJg[C-r^CO^MSUlN„ 
[0 1 9 0] 

tt1 2 5 2 (i$Km@f&<£>$i@lCffil!i U lil 2 0 3 iZJ&mZtlfc 
tfi. *liRm4CttlCPS£;*nm^ J&1I1 2 5 2$7f-y1 2 1 2rt 
[0 1 9 1] 

tZtS. H9(CiK-rU-1fKgmi 2 0 6(1 VJU^-f >A-#Wf 
[0 19 2] 

te^nzis-vmiti&w&mm&mofti&itizmi^^tT*, 

xmi*. mm®fo^¥mte-mfr&moftmJi&izm{,\zz:tftT*£z 0 
mz, mmm^m. mmm^tm^zrtm^n^mytm^^mmizm 

Xfc&yt^iWs DMD (Digital Micromi rror Device) * PDP 
(Plasma Display Panel) . FED (Field Emission Display) HCD4^ 

mi^m^mmcDmmmzmit ^ntc ^m^mwm^zm i * 
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CO 1 9 3] 
[0 19 4] 

tntm 1 ) 

[01 95] 

01 OlCfcOT, SIS 6 0 0 0L Tikllg6 0 0 1 #J&5dt£*lTfclK 
»T*feK6 0 0 1 ±ICh7>y7^6 0 0 2 #^J&£ftTO£ 0 h^> 
6 0 0 2 (i;£t£Ji 6 0 0 3 d:. <7*- 6 0 0 5<b, ;£1*J1 6 

0 0 3 eh'/- hmg!6 0 0 5 (Dmizm&tltz+r- h£»lR6 0 0 4i, 

[0 1 9 6] 

3&14JB6 0 0 311 *f«a««S£ffll*&C<!:TlS»rt:£ 

tifrm%i§>¥mtemt)m^t>tiTi\&o ^n.mit^mrditxittd: 

£A£fflU<5i§^ trJls^—VAOM&ltO. 0 1 atomic% 4. 5 

a t om i c % Um.X*&2> C £ tfiftf £ U U„ £ £M<b^i*t J»AP £ ft/c^f5t £ 

[0 1 9 7] 

mzm^z>z\£wxzz> 0 tittnz&mmurcm. mzas \ o 2 ±ic 
s i N&mmufcmz. ?- Hmmtuxm^x^^K s^s i o 2 

it. ^7X7C V DjiTrT EOS (Tet raethy I Or thos i I i cate) £0 2 £ 
S/£JE*l4 0Pa, S4S}UJg3 0 0°C~4 0 0°C<tU S5J§ 
(1 3. 5 6MHz) , f^tO. 5W/cm 2 ~0. 8W/cm 2 

&<t-> u =i t<D'&.4 o o°c~5 o o o c©i7--;uc < ty'y- 

hlfti!«<hUTJfH^C<!:#-e£«5. MfbTJU^ 1 } A(i£Afe# 
Hl^ S i *$-fy htUfcR F X/%y#m&m^XBm2tl 

£s i o 2 &7- [*mmm£i,xm^x ! b&{.\ 

[0 1 9 8] 

tfc^- hti6 0 0 5i:LT, Ta, W, Ti, Mo, AK Cu 

xi*tz<. m.&<Dmfrbte&mmm&mmistc*><Dx&z>x%Bki\ 

[0 1 9 9] 
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mxit, m i <Dmnm&m<t*>*ji> daN) tjkj&u m2<om 
nm&w£-tz>m&'&t>i±s 'm^vimmm&mwyvfr (TaN) t 

>&)l (TaN) TJf2j£U ^2(Dill^A I -5*1*^31*, fl 

1 (ommm&mit* >$)i (TaN) -ctmu m2(Dmmm^cut 

2 <0^fEB^<t UT 'J >m<D^wfa7tm& K-e>^u/c^ a B H -> u □ > 

[0 2 0 0] 

(Al-Si) miZttK.TT)l>5. — OA£^*><D&&m (A I - T 
[0 2 0 1 ] 

£7c h^V^X^ 6 0 0 4(4, £11 (Dmriti&BS&S 0 0 6 T'HtotlT 

fey, gn (D/sFBHtfe^jn 6oo 6 ±izitm 2 <Dmmmmm 6 0 0 7 <t v 

S3 <DJf FbI^H!! 6 0 0 8 <h#«JB£ttTU<5o 1 (O^Fb1^M6 0 
0 611 y7X7CVD;£Stli7A7^MffllV BMfci£*» Mffci£ 

6oo6iitffli\t^u. /<cfe. mi <z>/SFBi*&»i6 o o G&mm 

L7c&, An^MS (3 0 0 °C~ 5 5 0 °CT? 1 B#Fb1~ 1 2 B^FaKDi^JI) 

^me?^ mi (ommntrnme o o 6(c#*n-57jcm(cj:y. jgttii 

6 0 0 3 lZ^&tlZ>mm&<D<?># V >^tH> K^^f -5 (7K^fb) 
[0 2 0 2] 

£fcS2<D«M»|§«6 0 0 7(4. W«81§fJlglBt. fcttftfellK. VP* 
^U;U^rfflO-5o m 3 O^FB^fe^fll 6 0 0 8 14, 7Wpmmtz£<D5£ft 

£-tti;:< i \£„ rtmnbizu. ($i^.(4*d l ci, mitmmm. r 

[0 2 0 3] 

*7cmi o(cfei\T6 o i oitmm. 6011 itm^^tm. 6 o 1 

2(4|^@T'^y, fl§(§6 0 1 0 tmrnZftm 6 0 I I £1^16 0 1 2tfi 

mu^>x^^>^tim%m=f-e o i 3 icta^-r^. h7>y^^ 6 o o 

2(D1 0(4, &?ftm=F6 0 1 3 (C^-r-5«0fE^§iJ^I-r^lg»jffl 
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mmzmim^nxi^ 0 

[0 2 0 4] 
[0 2 0 5] 

^601 oum3(Dmmmmm6 0 0 8±izmm.^tix^^> 0 
m3(omm^mm6 0 0 8 ±izummtuxmi^ : nmm'im6 0 1 a 
ftWf&tznx^&o mmmmm6 0 1 4(i^pgp6 0 1 5^1 itfcy, 
mmnmzjsi^xmme 0 1 otmm-^itmQ 0 1 1 tmme 01 2# 

MtJi^^Z>Z\tXm^tm^6 0 1 3#m!c£*lT^<5o 
[0 2 0 6] 

■=tuxmwtmmm6 0 1 4Mii6 0 1 2±iz. &mm6 01 6 a* 

fi£l$ntU§. <SIIJ!I6 0 1 6(i^3<D^FBl^M6 0 0 8 £|h|*$(C, 

tf>#M£ui\o &tci±i&ufc7W'pmmM£(DW)m.&m&7Xi£iz< im 
t. mmiztt^xykft^mmtezvmmzmmzit^T^mt&mmts 
trc, &mm£uxm^zz\t ! bBimx&& a 

[0 2 0 7] 

S£W$M£ttiJ!it6 0 1411 m#i^£ftJ16 0 1 1 ^fli^n-Smilc, 

mmisfz7kft^mmm&m£?zfc&izn^mmnTxMmi,xt5<o 
mib&iizit. i o o°c~2 o o°c. o. 5b#Fb1~i mfofizm, M^mm 

nTXtom&m&'riteOo M£U<(i3 X 1 0- ? T o r rJUTiU 
t&X&2>tet>l£3 X 1 0" 8 To r r!UT«i:t--5(0^a i foMSUUo 

jur-sti^ mmmm&xn^mmnTizft-Dztx. immtt^vm 

[0 2 0 8] 

$7tWa^alii6 0 1 4(7)PflPgP6 0 1 5 (Cfctt-SSpgPli, W^mtfla 
JI601 4±|C— ^K&oTff2J&$*lTU<5m#il#gftJi6 0 1 1 IC, i 

ju^iai, mnmztetf%G®m%m<Dmmt)m^x^&mm<Dmm 

0. 2 Atm~2 /xmfiJgT^^C<h^M*UtNo 
[0 2 0 9] 

*f<tf ^C<h^T#. ii6 0 1 0tmm6 0 1 2 «J«*5B3tJB 6 0 1 
1 lzmi&ZtlttlZt$l.\Xi/3-b?Z><D$:to<Z\£tfXgZ e titcM 

#i)ti6oi i <Dfon&mm2i±%z\£x. mytmm^m^r^'>o. 

[0 2 10] 
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fflt^T ; bmt^o &rcm*®i<D7£ij 4 p&m^TmmmmmG o i 4£ 

^UTfeat^ ^^MCDT^'J^fflUTW^I^tflie O 1 4£ff$*& 

2 At m £ T -5 Z. £ U l\. 

[0 2 1 1 ] 

Bffi6 0 1 0{ijSfl^mjJg£m^c<h;&*T#.5o I TO<Dffe, 

-ov^aic2%~2 oxtoKikffija (zno) z^utcmmmnm 

^fflUTfcBUV 0 1 0T(i|i§}S6 0 1 0 £ U I T 0£fflUTU-5 0 P§ 
i60i oii, "£<DmwW¥-mt£ti&<kz>lz. CMPil /^ut- ;u 

S^cm P;4^fflu^wjg^ic, PII601 ooitsiz^mst*. m 

[0212] 

n&m^Z>Z.£tfT"ZZ> 0 mXlt. Ca, AK CaF, MgAg, A 

1 L i W&M$.Ul\ 0 

[0 2 1 3] 

tz&m 1 oT-fi, ¥%ftm*frZ¥£i**>tiz>ytt)mffi.6 o o omizmm 

[0 2 14] 

£fzm-\ ot'ii h7>y^^ 6002 ^^l^opiie o 1 

M£ttTU&#\ ^0^{iC(O«^{CRg^$n-r\ h7>y^6 0 0 

2 <h^7t^^>^6 0 1 2#&a$ttTUT ! t>|U\o C<Oi#^ 

iim3co^r H i^m6 o o 8±izmmzft%o ^utt \ NW&m^x 

[0 2 1 5] 

l e Dom mm*fa±Tz 0 

[0 2 1 6] 
[0 2 1 7] 

mmm 2 ) 



[0 2 1 8] 

?t(z>> temmmztsu-zz-A^y bvi&VHD—m&tjk-t. 01 i 
^Ricpg^^n^cUo tf-A*7tf-/ tfoa^iiCcto 

iWXe C I I+y7U-1f (»13 0 8 n m, /WX«3 0ns) L 
3 3 0 8^t>*fai$n>bU— tf7t<DJf^{i, 1 OmmX 3 0mm (±t(C 
tf-AyP7 7-r;KC*3(t^)¥fiii|i) £>*EJfrl*T*&£o YAGl/ 

[0 2 1 9] 

Ell 1 (B) |C01 1 (A) iZTjkUtctf-AXTfry h<OSf4Y^|5]fC 
fctt-SU— !f3t©x^;U^-SBS©^*«:^-r . El 1 1 (A) (C^ftf 

-A^TH-yhtiv ii 1 (b> iz*3ii-z>3L*j\,¥-mm<Dt:-2m<D 1 

[0 2 2 0] 

;^(C. il 1 (A) (C^UTttL-AX/K-y h^Wr-SU-tf^^:^ 
U;t<h£(EK Id-AXtfy h<Dmtt&s 011 (C) lz^f„ £:;I30 1 
i (C) Tii4O(0U— ifTt^e-AX/K-y h£»te^bi±3c<hTi 

[0 2 2 1 ] 

01 1 (C) (c^-TJ;^(c. #U-if3t(7)tf-AX^^ 

S<U tefc^OSlMCtf-AX^y htf)— SIWH&^CiT 

(D't'/^O^^NCiTitbn-Sil^e-AX^^ hO^/C^^f^o 
[0 2 2 2] 

011 (D) |Cv 01 1 (D) (C^Ufc^fig^©tf-A^*y h£K 
01 1 (C) i:^tt-A7^7hlt 01 1 (B) iCfclt&X^M^ 

-gg£<D tr-^fii<D i / e 2 <DJi*ji>¥-mm$:ffifc UT^z>$mizm% 

©l^f-SS-gE 1 £E 2£Anfi^3<!:, t-A(Dl^^-SIS© 



[0 2 2 3] 

E 1 £ E 2 &toM-f&£ E 3 <t^U< /«£^>CD^S*Jfi*)/c:^\ If 
HWlcii^-ru^^bt^fciiTae/jitNo E 1 £ E 2 £JlI]»U/c{I<fc E 

[0 2 2 4] 

HI1 1 (A) IC^<fce>(C, If-AX^y h£lji?<lrrfflU<5<h. X* 

IZ& U T I ^ & ¥#<*flH SSfcttT-f^yK^fc* SP#:£te (CiSj— /ii * JU 

!f3t£R3m-£C<h#liUOo Ut^U 131 1 (D) 
6>fc>^<5J:?(c, »f5fe£*te#:bttTx*;u^-ms<D<gu 

fcivrJ|iSftTfflU£J:y fc* i^l/f-SS^- fcftJ*#t£*£*u 
[0 2 2 5] 

[0 2 2 6] 
[#g^<MH] 

OA r^if^T'U- if^JSS^^C^T, ¥ Steal 'Nc^H* 

mm&Av&v<D&%}mtf}izm<z£ftv%2>o utiw^x. x*;u* 

[0 2 2 7] 

3 ¥^tea® o^n ^ w x.sci^t't, ira maim m<D it e> o # ic £ 
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